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Abstract

pathophysiology.

Autoimmune pancreatitis is frequently associated with elevated serum and tissue IgG4 levels in the adult
population, but there are few reports of pediatric autoimmune pancreatitis, and even fewer reports of 1gG4 related
systemic disease in a pediatric population. The standard of care treatment in adults is systemic corticosteroids with
resolution of symptoms in most cases; however, multiple courses of corticosteroids are occasionally required and
some patients require long term corticosteroids. In these instances, steroid sparing disease modify treatments are
in demand. We describe a 13-year-old girl with IgG4 related systemic disease who presented with chronic
recurrent autoimmune pancreatitis resulting in surgical intervention for obstructive hyperbilirubinemia and chronic
corticosteroid treatment. In addition, she developed fibrosing medianstinitis as part of her IgG4 related systemic
disease. She was eventually successfully treated with mycophenolate mofetil allowing for discontinuation of
corticosteroids. This is the first reported use of mycophenolate mofetil for IgG4 related pancreatitis. Although
autoimmune pancreatitis as part of IgG4 related systemic disease is rarely reported in pediatrics, autoimmune
pancreatitis is also characterized as idiopathic fibrosing pancreatitis. All pediatric autoimmune pancreatitis cases
reported in the world medical literature were identified via a PUBMED search and are reviewed herein. Twelve
reports of pediatric autoimmune pancreatitis were identified, most of which were treated with corticosteroids or
surgical approaches. Most case reports failed to report IgG4 levels, so it remains unclear how commonly IgG4
related autoimmune pancreatitis occurs during childhood. Increased evaluation of IgG4 levels in patients with
autoimmune pancreatitis may shed further light on the association of IgG4 with pancreatitis and the underlying

Background

The concept of immune mediated pancreatitis was first
suggested by Sarles et al. in 1961 after observing massive
lymphoplasmocytic infiltrates and fibrosis on pancreatic
histology in patients with pancreatitis of unknown etiol-
ogy [1]. Autoimmune pancreatitis (AIP) was further
documented and characterized by Yoshida et al. in 1995
[2] with 11 common characteristics that have become
the basis for diagnostic criteria of AIP [3-5] (Tables 1
and 2). These criteria are based on characteristic
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changes seen on imaging, pathology, serology, and
disease modification (and usually resolution) with corti-
costeroid treatment [2-5]. When Hamano et al. identified
an abnormal fraction of gamma globulins in patients
with AIP in 2001, elevated serum IgG4 level became the
hallmark lab value for AIP in adults [6]. Since then there
have been many reports of adults with isolated AIP and
multisystem sclerosis with elevated IgG4 levels [7]. How-
ever, there have been very few reports of pediatric
patients with AIP [8-13], and all of those have had nor-
mal or not reported 1gG4 levels. There is one report of a
pediatric patient with elevated IgG4 levels; however, she
did not have imaging changes or histology available to
make a more definitive diagnosis of AIP [14]. Herein, an
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Table 1 Clinical diagnostic criteria of Autoimmune Pancreatitis as proposed by the Japanese Pancreas Society,

revised 2006 (4)

1. Diffuse or segmental narrowing of the main pancreatic duct with irregular wall and diffuse or localized enlargement of the pancreas by imaging
studies, such as abdominal ultrasonography, computed tomography, and magnetic resonance imaging.

2. High serum gamma-globulin, IgG, or IgG4, or the presence of autoantibodies, such as antinuclear antibodies and rheumatoid factor.

3. Marked interlobular fibrosis and prominent infiltration of lymphocytes and plasma cells in the periductal area, occasionally with lymphoid follicles

in the pancreas.

adolescent case of AIP [by Japanese Pancreas Society
(JPS) 2006 criteria [4] (Table 1) and Mayo Clinic HISORt
criteria [3,5] (Table 2)] with elevated IgG4 levels and evi-
dence of systemic disease treated successfully with myco-
phenolate mofetil (MMEF) is reported. A review of the
literature on the topic of IgG4 related systemic disease
and AIP in childhood is included.

Case Presentation

A 13-year-old Caucasian female with chronic abdominal
pain initially developed fever, headache, and joint symp-
toms. Her symptoms persisted and progressed until she
was hospitalized for shortness of breath several months
later after developing what appeared to be a right lung
scar and pericardial effusion by imaging. She was also
diagnosed with pancreatitis and jaundice with a serum
bilirubin level of 4.5 mg/dL. A computerized tomogra-
phy (CT) scan revealed multiple pancreatic masses and
biliary dilatation, lab work revealed an elevated I1gG4,
and she was transferred to our institution for further
work up and management. Because of her persistent
and recurrent pancreatitis symptoms, along with abnor-
mal imaging she was diagnosed with AIP, meeting both
JPS criteria (criterion 1 and criterion 2) and HISORt cri-
teria (group B and after initiation of steroids, group C).
Radiographic imaging [endoscopic ultrasound (EUS) and
endoscopic retrograde cholangiopancreatography
(ERCP)] and surgical placement of a pancreatic stent
were performed. Prior to stent placement her serum
lipase was elevated at 313 U/L (10-180). Other signifi-
cant laboratory findings included the following results:
amylase 39 U/L (39-100), AST 106 U/L (10-30), ALT 88
U/L (10-30), and alkaline phosphatase 417 U/L (93-386).
EUS/ERCP revealed a stricture at the distal common
bile duct, multiple focal hyperechoic areas in the pan-
creas with benign fine needle aspirate (FNA) consistent
with chronic pancreatitis (specifically revealing a

lymphocytic inflammatory infiltrate; no staining was
performed on pancreatic aspiration specimens because
there was insufficient sample), and a pancreatogram
consistent with chronic pancreatitis (stricture of distal
common bile duct and biliary dilatation). Following
stent placement her lipase improved to 84 U/L. The
stent was removed two months later as previously
scheduled, and shortly after the procedure she devel-
oped worsening abdominal pain. A CT of the abdomen
demonstrated dilatation of the intrahepatic and extrahe-
patic bile ducts without evidence of choledocholithiasis,
mild dilation of the pancreatic duct and multiple foci of
hypodensity within the kidneys. Her bilirubin level and
liver function tests began to increase. One week after
stent removal she was taken back for an ERCP and
another stent was replaced. Her pain and jaundice
improved, and the liver enzymes quickly returned to
normal. When her stent was removed for the second
time, multiple brushings and biopsies were taken.
Pathology on duodenal biopsies revealed marked expan-
sion of atypical lymphoid tissue, positive staining for
CD20, BCL-6, BCL-2, CD10, and KI-67 and negative for
CD5, CD23, Tdt, BCL-1, and CD30. cMYC translocation
was negative and there was a light chain but not heavy
chain rearrangement present. IgG4 staining was not
done on this sample. This immunochemistry suggested
a diffuse large B cell lymphoma; however, follow up on
following FNA, biopsy and imaging did not demonstrate
a monoclonal lymphoid population nor suggest malig-
nancy. Autoantibody studies were all negative including:
ANA, anti-dsDNA, anti-smooth muscle antibodies, anti-
RNP, SSA/SSB autoantibodies, scleroderma-70 antibo-
dies, and ANCA. In addition, C3, C4, and angiotensin
converting enzyme levels were within normal limits for
age. She returned again in 3 months for stent removal
which she tolerated well. EUS revealed calcifications in
the head of the pancreas (a finding that is unusual for

Table 2 Mayo Clinic diagnostic groups with HISORt criteria (3,5)

Group  Diagnostic pancreatic histology (presence of 1 or both of the following): Resection specimen or core biopsy showing the full spectrum of
A changes of LPSP, and/or = 10 IgG4 positive cells/hpf; IgG4 on immunostain of pancreatic lymphoplasmacytic infiltrate.

Group  Typical imaging + serology (presence of all of the following criteria): CT or MRI showing diffusely enlarged pancreas with delayed and

B: “rim” enhancement; pancreatogram showing diffusely irregular pancreatic duct; elevated serum IgG4 levels.

Group  Response to steroids (presence of all of the following criteria): Unexplained pancreatic disease after negative work-up for known etiologies
C including cancer; elevated serum IgG4 levels and/or other organ involvement confirmed by presence of abundant IgG4-positive cells;

resolution/marked improved in pancreatic and/or extrapancreatic manifestations with steroid therapy.
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autoimmune pancreatitis) and a large (27 mm x 16 mm)
area of stranding within the mediastinum, consistent
with fibrosing mediastinitis. As treatment for her
pancreatitis, corticosteroids had been prescribed pre-
viously resulting in improvement of pain but with signif-
icant weight gain, and her abdominal pain/symptoms
would return shortly after tapering the corticosteroid
dose. At that time the rheumatology service was con-
sulted for the possibility of AIP.

To spare corticosteroids and to treat the IgG4-related
pancreatitis and mediastinitis, she was started on MMF
and tapered up to a maximum dose of 1,000 mg twice
daily. She improved quickly and remarkably with resolu-
tion of abdominal pain and the ability to return to an
enteral diet within days of starting MMF. The addition
of MMF allowed for significant improvement of symp-
toms, eventually in the absence of corticosteroids, as
well as normalization of laboratory and imaging findings
consistent with pancreatitis. In terms of her laboratory
findings, her lipase improved from 444 to 53 U/L (nor-
mal, 10-180) and amylase lowered from 63 to 41 U/L
within 3 days of MMF. The initial IgG4 level was 226
mg/dL (normal range, 11-157) prior to MMF; after
15 months of initiating treatment with MMF, the IgG4
subclass level was 73.4 mg/dL. Inflammatory markers,
ESR and CRP, were not measured until after treatment
was started, at which point they were within normal
limits. A repeat chest and abdominal CT one year after
initiating treatment did not reveal any residual mediast-
inal or hilar lymphadenopathy. There was no evidence
of pulmonary nodules or focal pancreatic lesions, and
there was resolution of the hypodense renal lesions and
fatty infiltration of the liver. She was ultimately tapered
off of all immunosuppressive therapy within 1 year of
treatment with MMF. The child currently remains in
good health off of all immunosuppressive medicine after
an additional period of over 7 months. She, thus, repre-
sents the first pediatric patient with AIP and elevated
IgG4 levels to be successfully treated with MMF allow-
ing for discontinuation of corticosteroids, and eventually
all immunosuppressive therapy.

Review of the AIP literature and focus on pediatric cases

Pancreatitis due to an inflammatory, autoimmune pro-
cess was first suggested by Sarles et al. in 1961 with the
description of 10 adult cases of chronic pancreatits, all
with massive cellular infiltrates and increased inflamma-
tion [1]. AIP was later named and described by Yoshida
et al. [2] in 1995 when a patient without evidence of
Sjogren syndrome developed pancreatitis and responded
to corticosteroid therapy. The patient had evidence of
autoimmune abnormality with a positive ANA titer,
anti-thyroglobulin antibody, and anti-microsomal anti-
bodies; all other autoantibodies tested were negative [2].
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The authors described 11 characteristics of AIP that have
been used as the basis for the development of recent diag-
nostic criteria including; the JPS diagnostic criteria of AIP
[4] and the Mayo Clinic HISORt criteria [3,5] (Table 1).

Diagnostic criteria for AIP

Diagnostic criteria for AIP were first developed by the
JPS in 2002 and were revised in 2006 after reevaluating
additional patients with AIP and with likely AIP. The
foundation of the diagnosis rests on meeting characteris-
tic findings on imaging, along with supportive serology
and/or histology (Table 1). The JPS criteria emphasize
the importance of excluding malignancy during the
work up and the responsiveness to steroids, although
they did not include it as a diagnostic criterion [4]. The
Mayo Clinic, Chari et al. [3,5], used a cohort of patients
with AIP diagnosed by histology to develop criteria in
five categories that make 3 diagnostic groups (Table 2).
Those categories and criteria are: Histology, [at least
one of the following: periductal lymphoplasmacytic infil-
trate with obliterative phlebitis and storiform fibrosis
(LPSP) or lymphoplasmacytic infiltrate with storiform
fibrosis showing abundant (>10 cells/hpf) IgG4-positive
cells]; Imaging, typically diffusely enlarged gland with
delayed (rim) enhancement, diffusely irregular, attenu-
ated main pancreatic duct or alternatively, focal
pancreatic mass/enlargement, focal pancreatic duct
stricture, pancreatic atrophy, pancreatic calcification, or
pan creatitis; Serology, elevated serum IgG4 level
(>140 mg/dL); Other organ involvement, hilar/intrahe-
patic biliary strictures, persistent distal biliary stricture,
parotid/lacrimal gland involvement, mediastinal lympha-
denopathy, retroperitoneal fibrosis; and response to
steroid therapy, resolution/marked improvement of pan-
creatic/extrapancreatic manifestations with steroid ther-
apy [3,5]. Of the previously diagnosed idiopathic
fibrosing pancreatitis (IFP) pediatric patients included in
this review, by imaging and histology, they are more
consistent with AIP, although immunoglobulin levels
were not measured and steroids were not given (surgi-
cally treated) in any of the cases [15-18] (Table 3).
Thus, for many pediatric patients reported in the litera-
ture to have IFP, it is difficult to establish whether they
meet AIP criteria.

Demographic and clinical characteristics of AIP

Typically, patients with AIP are older males; in one
study, 79% of patients were more than 50 years old (age
range 14-85 years) and 83% were male [3], and in
another study, the age range was 38-73 years old and
75% were male [6]. The patients usually presented with
obstructive jaundice [73% [3] and 65% [19]], weight loss
(35%) [19], and non-specific abdominal pain [35% [19]
and 34.5% [3]] that was mild and did not require



Table 3 Clinical characteristics of pediatric patients diagnosed with AIP and IFP (3-5)

Case report  Patient Signs/ Histology Imaging Serology (mg/dl) Other organ Response to Treatment Outcome
and symptoms systems steroids
demo-
graphics
AlP/likely this report 13yo fever, EUS-FNA consistent  focal hypoechoic areas in  1gG4 226, other mediastinal improvement  mycophenolate resolution of
AIP female headache, with chronic head, body, and tail of autoantibodies fibrosis, in pain, unable mofetil symptoms and
joint pain, pancreatitis, pancreas with enlargement negative pulmonary to taper abnormalities on
vomiting, duodenal ampulla of the head of the nodules, without return imaging,
epigastric  enlarged, duodenal  pancreas, distal stricture of multiple of symptoms normalization of
pain, biopsy with CBD with biliary dilatation hypodense foci lgG4
shortness of atypical in kidneys,
breath, lymphocytic
weight loss, infiltrate
jaundice
Fukumori 17yo severe not done US, CT normal, MRCP-MPD  1gG 2155, IgG4 none noted resolution of 30 mg asymptomaticand
et al. (14) female epigastric only in head of pancreas 157, positive pain, entire prednisolone, not currently
and back antilactoferrin Ab, MPD visualized  tapered off at 8 treated
pain ANA 1:80 on MRCP, months
(speckled), other disappearance
autoantibodies of ALF Ab
negative
Pace et al. (8) 18yo recurrent lymphocytes, enlarged pancreatic head IgG4 23, ANA none reported  resolution of initially started asymptomatic
male acute macrophages, on endoscopy 1:320, other symptoms on without further
pancreatitis plasma cells autoantibodies prednisolone treatment
and consistent with AIP negative then tapered
cholestasis off
Blejteretal. (99 16y0 pruritus and  chronic pancreatitis ~ enlarged pancreatic head, IgG4 normal, none reported  resolution of  prednisone 40  no recurrence, he
male weight loss with interstitial dilated biliary tract, no hypogammaglob- symptoms, mg/kg/day then requires NPH
periductal passage of contrast into ulinemic, (no repeat tapered insulin for
lymphoplasmacytic ~ duodenum on cholangio- specific values cholangiogram diabetes
infiltration and graphy given), other without biliary
interstitial fibrosis autoantibodies dilatation or
negative stricture
Refaat et al. 11yo nausea, periductal fibrosis, enlarged hypoechoic IgG4 and IgG none reported  not reported not reported not reported
(10) male vomiting,  lymphocyte-plasmic pancreatic head (US), normal, (no
dull parenchymal hypointense surrounding specific values
epigastric infiltrate rim (MRI T2-W), diffuse given), other
pain, irregular narrowing of main  autoantibodies
anorexia, pancreatic duct negative
diarrhea
Gargouri 10yo severe not done enlarged pancreas (US), IgG and 1gG4 none reported  resolution of |V steroids 1 asymptomatic,
etal (11) male abdominal multiple stenoses of normal (no symptoms, mg/kg/day x reported 4 years
pain, biliary Wirsung duct (MRCP), specific values normalization 10 days then after
vomiting, multiple stenoses without given), of pancreatic  decreased and  discontinuation of
weight loss intracanalar lacuna and autoantibodies size and discontinued at steroids
stenosis of retropancrea-tic negative stenoses of 7 months

segment of the bile duct
(ERCP)

Wirsung duct
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Table 3 Clinical characteristics of pediatric patients diagnosed with AIP and IFP (3-5) (Continued)

Takase et al. 14yo severe right not done enlargement of pancreas IgG 2104 (high)  none reported  improvement initial dose IV multiple relapses
(12) female upper head to tail, homogeneous  1gG4 54, other in symptoms,  prednisolone 30  with subsequent
quadrant low-echoic area with some  autoantibodies IgG, MRCP, mg/day, imaging changes,
pain high-echoic spots inside negative relapse x 2 multiple tapers no return of
(US), enlargement of the (minimum) and steroid elevated IgG
head of the pancreas (CT, burst, required
MRI), enlarged main daily treatment
pancreatic duct with
narrow distal portion
(MRCP)
Bartholomew 10yo jaundice, chronic pancreatitis  pancreatic head mass with not reported none reported not given Whipple symptom free at
etal (13) male intermittent secondary to likely invasion of portal pancreatico- 6 month follow
abdominal  lymphoplasmacytic  and superior mesenteric duodenectomy up, requires
pain, fatigue, sclerosing veins (EUS) digestive enzymes
weight loss pancreatitis
Diagnosed Atkinson 10yo epigastric fibrosis enclosing mass in pancreatic head not reported none reported not given cholecysto- symptom free 15
as IFP, et al. (15) male pain, normal acini, with (laparotomy), obstruction duodenostomy years following
examples of jaundice lymphocytes, of CBD (10Q) surgery
case reports plasma cells, and
that could leukocytes between
be acini
consistent
with AIP
Elitsur et al. 2yo abdominal fibrous enlarged pancreas with ANA, anti smooth  retroperitoneal not given ex-lap for repeat US
(16) female pain replacement of dilatation of proximal bile muscle, anti mass diagnosis, revealed normal
pancreatic tissue, duct (US, CT), enlarged mitochondrial, spontaneous  pancreas and CBD
preservation of nodular pancreas with antithyroid resolution of
Islets of suggestion of antibodies all obstruction
Langerhans, with  retroperitoneal mass (MRI) negative,
polymorpho- immunoglobulins
nuclear cells and not reported
plasmalymph-ocytic
cells
Stephen et al. 7yo jaundice, nodular aggregates  enlarged pancreas, head  negative ANA, no cholangitis, not given Roux-en-Y symptom free
(17) male lethargy, of lymphocytes less echogenic than the other studies pericholangitis cholecysto-
weight loss,  and plasma cells, rest of the pancreas, reported (similar jejunostomy,
prior to acinar tissue dilated CBD with tapering inflammatory incidental
jaundice replaced by dense at the head of pancreas infiltrate) appendectomy
abdominal connective tissue (D)
cramping
and
vomiting
Keil et al. (18) 14yo epigastric  severe fibrosis with  enlarged edematous head "biochemical none reported not given biliary stenting  normal pancreas
male pain, chronic of pancreas, dilated CBD parameters of by US after 12
jaundice lymphocytic (US, CT), 2 cm stenosis of inflammatory months of
inflammatory CBD (ERCP) reactions were stenting,
infiltrate normal” symptom free 3.5

years following
treatment

Abbreviations used: AIP - autoimmune pancreatitis, EUS - endoscopic ultrasound, FNA - fine needle aspirate, CBD - common bile duct, US - ultrasound, CT - computed tomography, MRCP - magnetic resonance

cholangiopancreatography,

MPD - main pancreatic duct, Ab - antibody, ANA - antinuclear antibody, ALF - antilactoferrin antibody, MRI - magnetic resonance imaging, T2-W - T2 weighted images, ERCP - endoscopic retrograde
cholangiopancreatography, |OC - intraoperative cholangiogram.
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narcotics [3]. In the pediatric case reports with a
diagnosis of AIP by JPS or HISORt criteria, the ages
ranged from 10-18 years old (above 18 years was con-
sidered an adult patient), and 62.5% were male [8-14]
(Table 3). If the IFP cases included in this review
are considered AIP, the pediatric age range becomes
2-18 years old and 66.7% of the patients were male
[8-18]. Clinically these patients (both AIP and IFP) pre-
sented with varying degrees of abdominal pain (10/12
patients, 83%), weight loss (5/12 patients, 42%), and
jaundice (5/12 patients, 42%) [8-18]. Abdominal pain is
more frequently a presenting symptom of AIP in pedia-
tric patients, like the one reported herein, than in adult
patients. In addition to clinical criteria, histopathologic
criteria have been developed to diagnose AIP.

Histopathology of AIP

Similar to the patient reported herein, needle biopsy of
the pancreas in the case report by Yoshida et al. [2]
revealed severe fibrotic change with lymphocytic infiltra-
tion. LPSP was the descriptive name of AIP prior to the
development of diagnostic criteria, a histologic pattern
distinct from ordinary chronic pancreatitis, alcoholic
pancreatitis, and obstructive pancreatitis secondary to
cancer. The histologic findings of AIP used to include
or exclude a diagnosis of AIP in case series and cohort
studies are a periductal lymphoplasmacytic infiltrate
with obliterative phlebitis and swirling fibrosis centered
around ducts and veins [3-5,19-25]. The majority of
lymphocytes are T cells, and eosinophils and neutrophils
can be found. In one study, all 3 patients with ulcerative
colitis were found to have neutrophilic infiltration of
pancreatic ducts [21]. Two subtypes of histologic inflam-
matory pattern were described, ductocentric and lobulo-
centric [21]. A similar dichotomy was described by
another group, interlobular lymphoplasmacytic inflam-
mation and idiopathic duct-centric chronic pancreatitis
(intralobular) [26]. Thus, the histopathologic findings in
AIP are rather varied.

Imaging findings in AIP

Both the JPS [4] and the Mayo HISORt [3,5] criteria
have specific imaging descriptions for AIP. A diffusely
enlarged pancreas on CT with diffuse irregular narrow-
ing of the pancreatic duct (both of which resolved fol-
lowing therapy) were included in the Yoshida et al.
original description of AIP [2]. In fact, diffuse irregular
narrowing of the pancreatic duct was part of the subjec-
tive differentiation between sclerosing pancreatitis with
elevated IgG4 levels and ordinary chronic pancreatitis
(irregular dilatation of the pancreatic duct or diffuse
calcification) for Hamano et al. [6]. Typically, AIP will
have imaging that reveals a “sausage-like” pancreas with
delayed enhancement on CT scan, rim enhancement on

Page 6 of 9

T2 weighted MRI, or hypoechoic pancreas with echo-
genic spots on ultraound. AIP rarely causes calcification
or pancreatic pseudocyst, but can cause localized enlar-
gement which can contribute to the difficulty differen-
tiating it from malignancy [7]. The JPS criteria for
diagnosis of AIP require that pancreatic imaging is con-
sistent with AIP [4]. The Mayo Clinic HISORt criteria,
however, have 3 distinct diagnostic groups, only one of
which includes imaging criteria [3,5]. Both criteria,
though, have the same imaging requirement, an
enlarged pancreas with diffuse irregular narrowing of
the pancreatic duct [3-5].

Elevated 1gG4 levels in AIP

In addition to the imaging and histologic characteristics
of AIP, a sensitive and specific serologic association with
elevated IgG4 serum levels was first described by
Hamano et al. [6]. A serum IgG4 level of at least 135
mg/dL resulted in 95% sensitivity and 97% specificity in
differentiating between AIP (referred to as sclerosing
pancreatitis in Hamano et al., and diagnosed by imaging,
histology, and response to steroids) and pancreatic can-
cer. They did not find elevated serum IgG4 levels in
patients with chronic pancreatitis, primary biliary cirrho-
sis, primary sclerosing cholangitis, nor Sjogren syndrome
[6]. These findings were supported by investigators at
the Mayo Clinic; using a serum IgG4 level cutoff of 140
mg/dL, the sensitivity for AIP was 76% and specificity
93%. Moreover, the negative predictive value of serum
IgG4 <140 mg/dL was 99%, but the positive predictive
value was only 36% [20]. In both the Mayo Clinic cohort
[20] and the Hamano et al. cohort [6], 3-10% of patients
without AIP had elevations in serum IgG4, and in the
Mayo Clinic cohort 11/45 (24%) patients with AIP had
normal serum IgG4 levels. All patients diagnosed with
AIP regardless of serum IgG4 levels had similar clinical
responses to corticosteroids. The patients most likely to
have normal IgG4 levels with a histologic diagnosis of
AIP were more likely to be female, younger, and less
likely to have other organ involvement. In addition, all
patients in the Mayo Clinic cohort that had normal
serum IgG4 levels and available histology had positive
[gG4 immunostaining [20].

IgG4 immunostaining has become a method to both
confirm pancreatic histology consistent with AIP and
evaluate other manifestations of a similar disease pro-
cess. In the study by Ghazale et al. [20], 19/20 patients
who had IgG4 immunostaining of pancreatic tissue
showed >10 IgG4 positive cells/hpf. Five patients with
elevated serum IgG4 levels that did not have AIP by
histology, had IgG4 immunostaining performed that was
negative in four patients and showed nonspecific focal
clusters of IgG4 positive cells in one patient [20]. In
another cohort, all 21 AIP patients with pancreatic
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tissue 1gG4 immunostaining had at least >5 IgG4 posi-
tive cells/hpf, and extrapancreatic specimens with lym-
phoplasmacytic infiltrate (3 biliary, 2 pulmonary, 3
salivary glands, 4 renal) when tested also showed signifi-
cant IgG4 positive cells by immunostaining (3 biliary, 1
lung, 1 salivary gland, 4 renal) [21]. Since the pathology
of the extrapancreatic lesions is the same as the pan-
creatic pathology, the concept of IgG4 related systemic
disease was developed. Whether or not distinct cate-
gories of AIP based on IgG4 levels will be established in
pediatric cases is yet to be determined.

Extrapancreatic manifestations of IgG4 related disease
Elevated serum IgG4 levels and positive IgG4 immunos-
taining have been associated not only with AIP, but also
with retroperitoneal fibrosis, sialoadenitis, mediastinal
adenopathy (as in the patient reported herein), cholangi-
tis, and tubulointerstitial nephritis [3,21,22,27] and is
one criterion for diagnosis in the HISORt criteria [3,5].
In 12 patients clinically diagnosed with idiopathic retro-
peritoneal fibrosis, 16 biopsies (retroperitoneal tissue,
liver, kidney, colon, omentum) showed fibrosis with a
lymphoplasmacytic infiltrate, and 14/16 biopsies had
IgG4 positive plasma cells (not seen in one liver and
one colon biopsy). Comparative biopsies from inflamma-
tory and fibrotic diseases in similar organs failed to
show any IgG4 positive cells [27]. Ghazale et al. [22]
reported 4 patients with IgG4 positive immunostaining
on bile duct resection with histology comparative to
AIP, namely, lymphoplasmacytic infiltrate with storiform
fibrosis and obliterative phlebitis around the bile duct,
who had no evidence of pancreatic disease or involve-
ment. Similarly, these patients responded to corticoster-
oids with improvement in all and resolution of strictures
in most. Some patients, however, had relapse with corti-
costeroid taper, but instead of continuing low dose ther-
apy they were started on other immunomodulatory
medications, azathioprine, MMF, or cyclophosphamide
with successful maintenance of treatment [22]. The
similar pathology, immunostaining, and response to
steroids have led to the proposal of an IgG4-related
sclerosing disease, of which AIP is the pancreatic mani-
festation of a systemic process [7,21,23,27].

Treatment of AIP

Prior to the concept of AIP, patients with painless swelling
of the pancreas were treated with surgery to rule out a
malignant process. The histologic specimens collected fol-
lowing resection, where malignancy was ruled out and an
inflammatory infiltrate was noted instead, have been used
to create the Mayo Clinic HISORt criteria [3]. Yoshida et
al. [2] was the first to report the successful use of corticos-
teroids in a patient with AIP, resulting in resolution
of symptoms, imaging abnormalities, and laboratory
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abnormalities. A resolution or at least effective response to
corticosteroids is part of the Mayo Clinic HISORt diagnos-
tic criteria and is noted as a characteristic of AIP in the
JPS criteria [3-5].

As the concept of AIP as part of a systemic IgG4
related disease developed, so did the need for more
aggressive treatment. In most cases of AIP, patients
respond fully to a single course of corticosteroids
[2,3,25]; however, some patients with AIP, and especially
those with extrapancreatic manifestations (including our
patient), are unable to fully wean off of corticosteroids
[22,25,27]. Azathioprine and low dose prednisone have
been used to control symptoms and limit disease course
with success [27]; in addition, MMF and cyclophospha-
mide have also been used in cases of IgG4 associated
cholangitis (IAC) with successful maintenance of remis-
sion [22]. MMF has also been used successfully in
patients with idiopathic retroperitoneal fibrosis (there
was no mention of IgG4 testing or staining in this case
series) [28]. These patients were initially started on pre-
dnisone and MMF, the prednisone was weaned off over
6 months, and MMF was discontinued after 11-96
months (mean 27 months). All 9 patients had regression
of disease and improvement in inflammatory markers;
there was no recurrence after discontinuation of medical
therapy. In vitro lab work has demonstrated that MMF
has direct antifibrotic properties by inhibiting type I
collagen production, altering the contractile and migratory
functions of fibroblasts, and enhancing the production of
matrix metalloproteinase (interstitial collagenase) [29].
Thus, MMF seems a logical choice in treating autoim-
mune fibrosing disorders.

Pediatric Reports

There are 7 other pediatric patients reported in the lit-
erature with AIP or likely AIP (Table 3) by JPS or
HISORt criteria. Only one had normal imaging [14] (she
was unable to be diagnosed as AIP by JPS or HISORt
criteria, but did respond to steroid therapy and had an
elevated IgG4), and 4 of the 7 patients had histology
reported, all 4 consistent with AIP [8-10,13]. The only
patient with an elevated IgG4 was the patient who did
not meet diagnostic criteria for AIP [14]; she also had
an elevated total IgG level. One other patient had an
elevated IgG level, but normal IgG4 level [12], and one
patient did not have any laboratory work reported [13].
The other pediatric patients reported in the literature
with AIP or likely AIP (Table 3) were treated with corti-
costeroids or pancreatoduodenectomy with mixed
success. One patient requires daily steroids [12], treatment
is not reported in one [10], the surgical patient requires
digestive enzymes [13], and one patient requires NPH
insulin for diabetes but did not have recurrence of disease
[9]. There are many reports of IFP in the literature, but
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only 4 have either enough criteria information reported or
criteria consistent with AIP (Table 3) [15-18]. These
patients were treated with surgical resection [15,17],
observation (following diagnostic exploratory laparotomy)
[16], or biliary stenting [18], all with resolution of symp-
toms. None of these patients had immunoglobulins
reported or were given corticosteroids. The extent of AIP
and IgG4-associated autoimmunity in children remains
unanswered at present.

Conclusions

The patient presented in this report is diagnosable with
AIP by both JPS and HISORt (group B or C) diagnostic
criteria [3-5]. She also had an elevated IgG4 with
evidence of extrapancreatic manifestations, consistent
with IgG4 related systemic disease (ISD), even though
IgG4 staining was not done (Table 1 and 2). Her symp-
toms improved with corticosteroids, but she was unable
to wean off of them without disease flare and did not
want to continue due to systemic side effects. She was
successfully treated with MMF for one year with resolu-
tion of symptoms and evidence of inactive disease by
imaging and laboratory studies for a total of 19 months,
until she was lost to follow up. Our patient represents
the first pediatric patient with elevated IgG4 who met
both JPS and HISORt criteria for AIP, and the first
pediatric patient with AIP/ISD who was successfully
treated with MMF.

The pediatric patients reported in the literature,
including the patient reported here, have a disease that
is similar to adult AIP/ISD. The imaging reports are
similar, histology (when available) is consistent with
AIP, and there is typically a good response to corticos-
teroids. The pediatric patients, however, more often
present with abdominal pain than the adult patients
(11/12 reported here), and when immunoglobulins are
measured, they are more likely to be normal than
elevated. Our patient has criteria most similar to the
adult patients and criteria reported in the literature,
including an elevated IgG4 level which is only reported
in one other pediatric patient, a patient that did not
meet diagnostic criteria for AIP [14]. This current
report demonstrates that while pediatric AIP/ISD is
very similar to adult AIP/ISD, it is not identical. As
reports of pediatric AIP/ISD increase, the criteria used
to diagnose adults may need to be modified to better
suit pediatric patients. Since pancreatic malignancy is
significantly rarer in pediatric patients than adult
patients, the criteria could likely be more inclusive
without the risk of delaying treatment for cancer. If
AIP/ISD were a more likely diagnosis in pediatric
patients with pancreatitis, corticosteroid therapy could
be attempted sooner and limit surgical interventions,
symptoms, and hopefully disease progression. In the
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patients who do meet the adult criteria for AIP/ISD
who are unable to wean off of corticosteroids or who
cannot tolerate the side effects, other immunomodula-
tory medications should be considered. Our patient
responded fully to 1 year of treatment with MMF, was
symptom free at 19 months follow up with normal
imaging and IgG4 levels.

Consent

Institutional Review Board approval was attained. The
patient and her family have been lost to contact.
Repeated attempts at contact, including via her gastro-
enterologist, have failed.

List of abbreviations

AIP: autoimmune pancreatitis; ISD: IgG4 related systemic disease; IFP:
Idiopathic fibrosing pancreatitis; CT: computerized tomography; ERCP:
endoscopic retrograde cholangiopancreatograhy; EUS: endoscopic
ultrasound; FNA: fine needle aspirate; MMF: mycophenolate mofetil.

Acknowledgements
RQC was funded in part by the Arthritis Foundation, Alabama Chapter
Endowed Chair in Pediatric Rheumatology.

Author details

"Department of Pediatrics, University of Alabama at Birmingham School of
Medicine, Birmingham, AL, USA. “Division of Rheumatology, Children’s
Hospital of Alabama, Birmingham, AL, USA.

Authors’ contributions

MM conducted the literature search and data abstraction from the clinical
chart, and was the primary author of the manuscript. RQC was involved in
the patient care and participated in the manuscript’s design and
coordination and helped to draft the manuscript. Both authors read and
approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 2 August 2010 Accepted: 4 January 2011
Published: 4 January 2011

References

1. Sarles H, Sarles J, Muratore R, Guien C: Chronic inflammatory sclerosis of the
pancreas—-an autonomous pancreatic disease? Am J Dig Dis 1961, 6:638-698.

2. Yoshida K, Toki F, Takeuchi T, Watanabe S, Shiratori K, Hayashi N: Chronic
pancreatitis caused by an autoimmune abnormality. Proposal of the
concept of autoimmune pancreatitis. Dig Dis Sci 1995, 40:1561-1568.

3. Chari ST, Smyrk TC, Levy MJ, Topazian MD, Takahashi N, Zhang L, Clain JE,
Pearson RK, Petersen BT, Vege SS, Farnell MB: Diagnosis of autoimmune
pancreatitis: The Mayo Clinic experience. Clin Gastroenterol Hepatol 2006,
4:1010-1016.

4. Okazaki K, Kawa S, Kamisawa T, Naruse S, Tanaka S, Nishimori |, Ohara H,
Ito T, Kiriyama S, Inui K, et al: Clinical diagnostic criteria of autoimmune
pancreatitis: revised proposal. J Gastroenterol 2006, 41:626-631.

5. Chari ST: Diagnosis of autoimmune pancreatitis using its five cardinal
features: introducing the Mayo Clinic HISORt criteria. J Gastroenterol 2007,
42:39-41.

6. Hamano H, Kawa S, Horiuchi A, Unno H, et al: High serum 1gG4
concentrations in patients with sclerosing pancreatitis. N £ngl J Med
2001, 344:732-738.

7. Kamisawa T, Okamoto A: Autoimmune pancreatitis: proposal of IgG4-
related sclerosing disease. J Gastroenterol 2006, 41:613-625.

8. Pace A Topalidis T, Blaker M, Guthoff A, de Weerth A, Lohse AW:
Autoimmune pancreatitis with normal IgG4-levels: 4 case reports and
review of the literature. Z Gastroenterol 2007, 45:1245-1251.


http://www.ncbi.nlm.nih.gov/pubmed/13746542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13746542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7628283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7628283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7628283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16843735?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16843735?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16932998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16932998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17520222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17520222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11236777?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11236777?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16932997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16932997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18080226?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18080226?dopt=Abstract

Mannion and Cron Pediatric Rheumatology 2011, 9:1
http://www.ped-rheum.com/content/9/1/1

9. Blejter J, Weller S, Pace R, Cusumano H, Giambini D: Autoimmune
pancreatitis: an adolescent case and review of literature. J Pediatr Surg
2008, 43:1368-1372.

10. Refaat R, Harth M, Proschek P, Lindemayr S, Vogl TJ: Autoimmune
pancreatitis in an 11-year-old boy. Pediatr Radiol 2009, 39:389-392.

11. Gargouri L, Ponsot P, Viala J, Belarbi N, Martinez C, Bellaiche M,

Mougenot JF, Hugot JP, Belghiti J, Cezard JP: Recurrent Autoimmune
Pancreatitis in a 10-Year-Old Boy. J Pediatr Gastroenterol Nutr 2009,
48:374-377.

12. Takase M, Imai T, Nozaki F: Relapsing Autoimmune Pancreatitis in a
14-Year-Old Girl. J Nippon Med Sch 2010, 77:29-34.

13. Bartholomew SV, Zigman A, Sheppard B: Lymphoplasmacytic sclerosing
pancreatitis presenting as a pancreatic head mass in a child: case report
and management recommendations. J Pediatr Surg 2006, 41:€23-25.

14.  Fukumori K, Shakado S, Miyahara T, Fukuizumi K, Takemoto R, Nishi H,
Sakai H, Muranaka T, Sata M: Atypical manifestations of pancreatitis with
autoimmune phenomenon in an adolescent female. Intern Med 2005,
44:886-891.

15. Atkinson GO, Wyly JB, Gay BB, Ball TI, Winn KJ: Idiopathic fibrosing
pancreatitis - a cause of obstructive jaundice in childhood. Pediatr Radiol
1988, 18:28-31.

16.  Elitsur Y, Siddiqui SY, Sloven D, Rossi T, Afshani E, Lebenthal E: Chronic
pancreatitis with diffuse fibrosis in early childhood. Pancreas 1989,
4:504-510.

17. Stephen TC, Younoszai MK, Tyson RW, Groff DB: Fibrosing pancreatitis
associated with pericholangitis and cholangitis in a child. J Pediatr
Gastroenterol Nutr 1992, 15:208-212.

18.  Keil R, Snajdauf J, Kalousova J, Nevolova P, Kodet R: Idiopathic fibrosing
pancreatitis presenting with obstructive jaundice in a child. Fur J Pediatr
Surg 2001, 11:328-330.

19. Kim KP, Kim MH, Song MH, Lee SS, Seo DW, Lee SK: Autoimmune chronic
pancreatitis. Am J Gastroenterol 2004, 99:1605-1616.

20. Ghazale A, Chari ST, Smyrk TC, Levy MJ, Topazian MD, Takahashi N, Clain JE,
Pearson RK, Pelaez-Luna M, Petersen BT, et al: Value of serum IgG4 in the
diagnosis of autoimmune pancreatitis and in distinguishing it from
pancreatic cancer. Am J Gastroenterol 2007, 102:1646-1653.

21, Deshpande V, Chiocca S, Finkelberg D, Selig MK, Mino-Kenudson M,
Brugge WR, Colvin RB, Lauwers GY: Autoimmune pancreatitis: A systemic
immune complex mediated disease. Am J Surg Pathol 2006, 30:1537-1545.

22. Ghazale A, Chari ST, Zhang L, Smyrk TC, Takahashi N, Levy MJ,

Topazian MD, Clain JE, Pearson RK, Petersen BT, et al: Immunoglobulin
G4-associated cholangitis: Clinical profile and response to therapy.
Gastroenterol 2008, 134:706-715.

23. Bateman AC, Deheragoda MG: IgG4-related systemic sclerosing disease -
an emerging and under-diagnosed condition. Histopathology 2009,
55:373-383.

24. Farrell JJ, Garber J, Sahani D, Brugge WR: EUS findings in patients with
autoimmune pancreatitis. Gastrointest Endosc 2004, 60:927-936.

25. Pannala R, Chari ST: Autoimmune pancreatitis. Curr Opin Gastroenterol
2008, 24:591-596.

26.  Notohara K, Burgart LJ, Yadav D, Chari S, Smyrk TC: Idiopathic chronic
pancreatitis with periductal lymphoplasmacytic infiltration -
Clinicopathologic features of 35 cases. Am J Surg Pathol 2003,
27:1119-1127.

27. Neild GH, Rodriguez-Justo M, Wall C, O Connolly J: Hyper-lgG4 disease:
report and characterisation of a new disease. BMC Med 2006, 4.

28. Adler S, Lodermeyer S, Gaa J, Heemann U: Successful mycophenolate
mofetil therapy in nine patients with idiopathic retroperitoneal fibrosis.
Rheumatol 2008, 47:1535-1538.

29. Roos N, Poulalhon N, Farge D, Madelaine I, Mauviel A, Verrecchia F: In vitro
evidence for a direct antifibrotic role of the immunosuppressive drug
mycophenolate mofetil. J Pharmacol Exp Ther 2007, 321:583-589.

doi:10.1186/1546-0096-9-1

Cite this article as: Mannion and Cron: Successful treatment of pediatric
1gG4 related systemic disease with mycophenolate mofetil: case report
and a review of the pediatric autoimmune pancreatitis literature.
Pediatric Rheumatology 2011 9:1.

Page 9 of 9

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/18639699?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18639699?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19190899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19190899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19274796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19274796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20154455?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20154455?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16677871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16677871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16677871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16157994?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16157994?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3277137?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3277137?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2668934?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2668934?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1403472?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1403472?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11719872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11719872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15307882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15307882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17555461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17555461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17555461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17122509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17122509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19817887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19817887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15605008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15605008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19122500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12883244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12883244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12883244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17026742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17026742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17272676?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17272676?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17272676?dopt=Abstract

	Abstract
	Background
	Case Presentation
	Review of the AIP literature and focus on pediatric cases
	Diagnostic criteria for AIP
	Demographic and clinical characteristics of AIP
	Histopathology of AIP
	Imaging findings in AIP
	Elevated IgG4 levels in AIP
	Extrapancreatic manifestations of IgG4 related disease
	Treatment of AIP
	Pediatric Reports

	Conclusions
	Consent
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


